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WHAT IS CLAIMED IS: 

^^^^ ^ eAsing device for a liquid crystal display 

/image, provided\ in a liquid crystal display device having 
a liquid crystal\ display panel whose pixels are driven by 
active elements A for erasing a display image on said 
liquid crystal display panel when a power source of a 

main body of said (liquid crystal display device is turned 

OFF , compr is ing : 

power source lOFF detecting means for detecting an 

OFF signal that tJrns OFF the power source of the main 

body of said liquid crystal display device; 

panel power maintaining means for supplying power to 

said liquid crystaJi display panel for a certain period 

when said power source OFF detecting means detects said 

OFF signal; and 

erasing means \for, when said power source OFF 
detecting means detects said OFF signal, lighting up said 
liquid crystal displiy panel entirely on a saturation 
voltage of liquid crystal and subsequently shutting off 
said liquid crystal display panel entirely using the 
power supplied by said Aanel power maintaining means. 



The erasing deviate for a liquid crystal display 
image of Claim 1, wherein :\ 

said power source OfA detecting means outputs a 



power source OFF signal to said panel power maintaining 
means and said Erasing means upon detection of said OFF 
signal; I 

said panel I power maintaining means supplies . the 
power to said licAiid crystal display panel upon input of 



said power source 
said erasing 



OFF signal; and 

means lights up and subsequently shuts 
off said liquid cr/stal display panel entirely upon input 
of said power soui ce OFF signal. 

The erasing device for a liquid crystal display 
image of Claim 2, Wherein said erasing means shuts off 
said liquid crystal \ display panel entirely by applying a 
voltage which turns joFF said liquid crystal. 



A. The erasing device for a liquid crystal display 
image of Claim 3, wherein said erasing means lights up 
said liquid crystal dikplay panel entirely by outputting 
(1) a gate driving signal which sequentially turns ON 
gate lines of said liqutd crystal display panel and (2) 
a first video signal whi^ph lights up said liquid crystal 
display panel entirely t\o source lines of said liquid 
crystal display panel, atter which said erasing means 
outputs (3) the gate drivUng signal which sequentially 
turns ON the gate lines a^ain, and (4) a second video 
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signal which shutL off said liquid crystal display panel 
entirely to the source lines. 

The erasint device for a liquid crystal display 
image of Claim 4, vJherein a time interval from when said 
liquid crystal display panel is lit up entirely and said 
liquid crystal display panel is shut off entirely is not 
shorter than one vertical period. 



^ The erasing Aevice for a liquid crystal display 
ima^e of Claim 3, whetein said erasing means includes: 

a driving signal generating circuit for, upon input 
of the power source Opt signal from said power source OF? 
detecting means, outiutting an ON-level video signal 
which lights up saik liquid crystal display panel 
entirely on the saturatkon voltage of said liquid crystal 
and subsequently an oi-level video signal which shuts 
off said liquid crystal! display panel entirely; and 

a driver controllei for outputting a synchronizing 
signal for driving a soiLce driver and a gate driver in 
sync with each other baled on one of the ON-level and 
OFF-level video signals \ output ted from said driving 
signal generating circuit! said driver controller also 
for outputting a gate drivLg signal which sequentially 
turns ON gate lines of saidUiquid crystal display panel 
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to said gate driver, 

said source 4ariver outputting one of the ON- level 
and OFF- level vided signals outputted from said driving 
signal generating mkans to source lines of said liquid 
crystal display panel based on the synchronizing signal 
outputted from said driver controller, 

said gate driver! outputting the gate driving signal 
outputted from said driver controller to the gate lines 
of said liquid crystal! display panel. 

The erasing devkce for a liquid crystal display 
image of Claim 3, where:L said erasing means includes: 

a driving signal geAeracing circuit for, upon input 
of the power source OFF sJ^nal from said power source OFF 
detecting means, outputtang an ON- level video signal 
which lights up said liWiid crystal display panel 
entirely on the saturation vbltage of said liquid crystal 
and an OFF-level video signai which shuts off said liquid 
crystal display panel entirely,- 

a source side compensatirto means for, upon input of 
the power source OFF signal fiom said power source OFF 
detecting means, switching an input to a source driver 
from said driving signal generating circuit in such a 
manner that the ON- level video silnal is inputted to said 
source driver for a predetermined period within one 
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vertical period followed. by the OFF-level video signal; 

a driver controller for outputting a synchronizing 
signal for driving Laid source driver and a gate driver 
in sync with each other based on said output from said 
driving signal generating circuit, said driver controller 
also for outputting W first gate driving signal which 
turns ON all gate liiLs of said liquid crystal display 
panel concurrently andW second gate driving signal which 
sequentially turns ON .t\e gate lines to said gate driver; 
and 

gate side compensating means for, upon input of the 
power source OFF signal\ from said power source OFF 
detecting means, switching an input to said gate driver 
from said driver controller in such a manner that the 
first gate driving signal is inputted within said 
predetermined period and tiL second driving signal is 
inputted in a following peridd, 

said source driver outputting said input from said 
driving signal generating circiit- to source lines of said 
liquid crystal display panel blsed on the synchronizing 
signal outputted from said drivA: controller, 

said gate driver output tind said input from said 
driver controller to the gate \ines of said liquid 
crystal panel . 



<. The erasing device for a liquid crystal display 
image of Claim 3, wilerein said erasing means includes: 

a driving signal generating circuit for, upon input 
of the power source OFF signal from said power source OFF 
detecting means, oudputting an ON-level video signal 
which lights up said liquid crystal display panel 
entirely on the saturation voltage of said liquid crystal 
and an OFF-level video Isignal which shuts off said liquid 
crystal display panel Entirely; 

a source side comriensating means for, upon input of 
the power source OFF signal from said power source OFF 
detecting means, switching an input to a source driver 
from said driving signal, generating circuit in such a 
manner that the ON-level video signal is input for a 
predetermined period withkn one vertical period followed 
by the OFF-level video sidnal; 

a driver controller 3or output ting a synchronizing 
signal for driving said soUrce driver and a gate driver 
in sync with each other basfed on one of the ON-level and 
OFF-level video signals ottputted from said driving 
signal generating circuit, iaid driver controller also 
for outputting a gate drivind signal for turning ON all 
gate lines of said liquid crystal display panel 
concurrently to said gate driv]pr over said predetermined 
period. 
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said sourcfe driver outputting one of the ON-level 
and OFF-level vildeo signals outputted from said driving 
signal generating circuit to source lines of said liquid 
crystal display pWnel based on said synchronizing signal 
outputted from said driver controller, 

said gate drilrer outputting ^said gate driving signal 
outputted from saifl driver controller. 

^9<^he erasinb device for a liquid crystal display 
image of Claim 8, wAerein said predetermined period is 
not longer than a vertical retrace line period within one 
vertical period. 




The erasing device for a liquid crystal display 
image of Claim 8 , wherein said driver controller keeos 
all the gate lines of saifi liquid cirystal display panel 
turned ON for a period not longer than a vertical retrace 
line period within one vertical period. 



^^^1. The erasing device fibr a liquid crystal display 
image of Claim 7 further \comprising video signal 
distributing means for distributing said output from said 
driving signal generating circuAt to a plurality of mono- 
color video signals, wherei^n said source side 
compensating means is provided i\ an input side" of said 
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video signal distrilputing means. 

^^ar^^The erasing ^jievice for a liquid crystal display 
image of Claim 7 turther comprising video signal 
distributing means f or \distributing said output from said 
driving signal generating means to a plurality of mono- 
color video signals A wherein said source side 
compensating means is provided in an output side of said 
video signal distributing means for each color. 

^l>3^The erasing devic^ for a liquid crystal display 
image of Claim 1, wherein \ said panel power maintaining 
means accumulates power from the power source of the main 
body of said liquid crystal \ display device. 




The erasing device for a liquid crystal display 
image of Claim 1^ wherein sakd panel power maintaining 
means is capable of generatind^ power, 

^^'S'^The erasing device foi\ a liquid crystal display 
image of Claim 2, wherein said p^wer source OFF detecting 
means includes : 

an input device through vfoich a user inputs a 
command to said liquid crystal display device; 

a detector for detecting whetper a content of said 



command inputted through said input device is to turn OFF 
the power sourceVof the main body of said liquid crystal 
display device; and 

power sourcfe OFF signal generating means for 
outputting the pdwer source OFF signal to said, panel 
power maintaining Vneans and said erasing means when said 
detector detects tmat the content of said command is to 
turn OFF the power dource of the main body of said liquid 
crystal display devilce . 

The erasing kevice for a liquid cirystal display 
image of Claim 2, wherein said power source- OFF detecting 
means includes a voltagb detector for detecting a voltage 
drop when an output voltage of the power source of the 
main body of said liquid crystal display device drops 
after the power source ±k turned OFF at a user's command, 
said voltage detector au.so for outputting the power 
source OFF signal upon detiection of the voltage drop. 

^^^l^^HYi^ erasing device\for a liquid crystal display 
image of Claim 15, wheretn said power source OFF 
detecting means includes powdr source OFF delaying means 
for, when said detector detects that the content of said 
command inputted through said input device is to turn OFF 
the power source of the main bcxiy of said liquid crystal 




display device, turning OFF said power source after a 
certain period has passed, said power source being used 
as said panel power maimtaining means. 

ik. An erasing device for a liquid crystal display 
image, provided in a liquid crystal display device having 
a liquid crystal display panel whose pixels are driven by 
active elements, for erasing a display image on said 
liquid crystalXdisplay panel when a power source of a 
main body of said\liquid crystal display device is turned 
OF?, comprising: 

power source OF^ detecting means for detecting an 
OFF signal that turns N^FF the main body of said liquid 
crystal display device; 

panel power maintaining means for supplying power to 
said liquid crystal display \panel for a certain period 
when said power source OFF detecting means detects said 
OFF signal; and 

erasing means for shutting of^ said liquid crystal 
display panel entirely using the powe^ supplied from said 
panel power maintaining means when saioi power source OFF 
detecting means detects said OFF signal, 




. The erasing deviW |E 6r a ^^li^quid crystal display 
image of Claim 18, whereiA said erasing means shuts off 



# 
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said liquid crystal dis^av panel entirely by applying a 
voltage which tioms OFF riquid crystal. 



20. The erasing device for a liquid crystal display 
image of Claim 18 \ wherein said erasing means shuts off 
said liquid crystal \display panel entirely by making a 
video signal outputt4(i to source lines of a pixel 
electrode of said liqui)i crystal display panel and an 
opposing electrode signal output ted to an opposing 
electrode of said liquid crystal display panel in phase 
at a same level. 




The erasing device for a liquid cr^tal display 
ima^e of Claim 19, wherein said erasing nfeans outputs a 
gate driving signal which turn^ ON a^T gate signals of 
said liquid crystal p&nel izfoncurr^tly, said erasing 
means also for output^lng^a vide6 signal applied to a 
pixel electrode of said liqud/Q crystal panel and an 
opposing electrode signal / applied to an opposing 
electrode of said liquid ^stal panel in such a manner 
that a voltage which ti.i^ns OFF said liquid crystal is 
applied to said liquid/crystal. 




. The erasinf^ 'device for a liquid crystal display 
image of Claim IJ, wherein said erasing means outputs a 
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gate driving signal which keeps all gate /ines of said 
liquid crystal panel turned ON for a cert^n period, said 
erasing means also for outputting a vid/o signal applied 
to a pixel electrode of said liquid costal panel and an 
opposing electrode signal _ applieffl to an opposing 
electrode of said liquid crystal p^iel in such a manner 
that a voltage which turns OFF s/aid liquid crystal is 
applied to said liquid crystal. / 

23 . The era^ng d^ice tkr a liquid crystal display 
image of Claim IsV— herein /aid erasing means includes: 

a source driver for Outputting a video signal to 
source lines of said liquid crystal display panel; 

a source driver conlirol circuit for controlling said 
source driver; / 

an opposing electrode signal control circuit for 
outputting an opposing electrode signal to an opposing 
electrode of said Mquid crystal display panel; and 

a power sourte control circuit for driving said 
source driver control circuit to control said source 
driver to output a video signal to source lines of said 
liquid crystal/ display panel when said power source OFF 
detecting ma4ns detects said OFF signal, said video 
signal bein^ in phase with an opposing electrode signal 
outputtedyfco an opposing electrode of said liquid crystal 
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display panel and haw-ing a same voltage. 



li. The erasing device for a liquid crystal/display 
image of Claim 22, wherein said erasing means yincludes : 

a gate driver for turning ON gate limes of said 
liquid crystal display panel; and 

a gate driver control /circuit/for/controlling said 
gate driver, / / 

said power source c(Dntra2: cir^dit driving said gate 
driver control circuit / to/contrdl said gate driver to 
output a gate driving signal wh/ch turns ON all the gate 
lines of said liquid crystal nisplay panel concurrently 
when said power source OFF detecting means detects said 
OFF signal. 




The erasing de^^ice for a liquid crystal display 
image of Claim 24, whetein: 

said gate drive4: control circuit outputs one of a 
first gate driving ^ignal for sequentially turning ON the 
gate lines of sard liquid crystal display panel and a 
second gate driving signal for turning ON all the gate 
lines concurresitly to said gate drivers- 
said gatLfe driver includes, 

(a) a s^iift register having as many registers as the 
number of vthe gate lines of said liquid crystal display 



panel for receiving and conveying said first jgate driving 
signal to said each register, / 

(b) a level shifter having a level shaft circuit for 
receiving said first gate driving signafl output ted from 
said each register /i'n said / shjjft. register and 
subsequently outputtir/g said first Aate driving signal 
after adjusting a levjbl thejpeof, add 

(c) a buffer circ^jxi^/naving ah OR gate provided with 
two input terminals, an output s/gnal outputted from each 
level shift circuit in said shijtt register being inputted 
to either input terminal, said second gate driving signal 
being inputted to the other/input terminal, 

said OR gate outputt/ing said second gate driving 
signal to all the gate lines concurrently upon receipt of 
said -second driving sigyfeal, said OR gace also outputting 
the output signal from said level shift circuit to the 
gate lines when saidr second gate driving signal is not 
received. / 



2^ The erasing device for a liquid crystal display 
image of Claim/24, wherein: 

said gatfe driver control circuit outputs one of a 
first gate driving signal for sequentially turning ON the 
gate lineas of said liquid crystal display panel and a 
second gate driving signal for turning on all the gate 




lines concurrently; / 
said gate driver includes, / 

(a) a shift register having as many registers as the 
gate lines of said liquid crystal display panel for 
receiving and conveying one of said firsthand second gate 
driving signals to said each register , yknd 

(b) a level shifter for receiving said first gate 
driving signal outputted from saiA each register and 
subsequently outputting said fir^ gate driving signal 
after adjusting a level thereof/ 

said shift register output/ting a second gate driving 
signal from said each register upon receipt of said 
second gate driving signal, said shift: register also 
outputting said first gate driving signal from said each 
register when said seorand gate driving signal is not 
received- / 

^^^^i^ The erasi/ng device for a liquid crystal display 
image of Claim y23, wherein said source driver control 
circuit includes : 

a synclironized signal generating circuit for 
generating / a video signal out of a horizontal 
synchronis/ing signal to be outputted, said video signal 
being in phase with an opposing electrode signal 
outputted to an opposing electrode of said liquid crystal 



display panel and having a same voltage; and 

a switching circuit for receiving bob^ a normal 
video signal and the video signal outputtfed from said 
synchronized signal generating circuit, a/d subsequently 
outputting one of the normal video signftl and the video 
signal outputted from said syncjaroni/ed signal source 
generating circuit to said source dr/ver. 




. The erasing d^vi^e for a/liquid cirystal display 
image of Claim 24, wherein sa^id gate driver control 
circuit, when controlling said/gate driver to turn ON all 
the gate lines of said licfuid crystal display panel 
concurrently, controls sa/d gate driver to output a 
voltage signal driving s^d gate driver to all the gate 
lines concurrently. 




. The erasing/ device for a liquid crystal display 
image of Claim /a, wherein said power source OFF 
detecting means Micludes : 

a judging sSwitch for outputting a judging pulse when 
being pressed/by a user; and 

a powey source OFF detecting circuit for detecting 
a command ffo turn OFF the power source of the main body 
of said lifquid crystal display device upon input of said 
judging pulse while the main body of said liquid crystal 



-93- 

display device stays ON, and 

wherein said panel power main/6aining means includes 
a power source managing circuit/ for turning OFF a main 
power source of the main body of said liquid crystal 
display device after/ a p^e^fetermined period has passed 
since the input of said judfefing pulse while the main body 
of said liquid crystal d/splay device stays ON. 




A reflectivg^ liquid crystal display device for 
displaying an imag^^by reflecting incident light from an 
external furnishe^[ with said display image erasing device 
set forth in Clafim 1 . 



31. Nft. reflective liquid cirystal display device for 
displaying hp. image by reflecting incident light from an 
external furnished with said display image erasing device 
set forth in ClXim 18 . 



Clid czrryst^ display device having a Guest - 
Host liquid \cr>;^a;k^ display panel furnished with said 
display image ep^sing device set forth in Claim 1, 



33. A liquici crystal display device having a Guest- 
Host liquid crystJal display panel furnished with said 
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display image erasing device set forth in Claim 18. 



image, provided in a liquid crystal display device having 
a liquid crystal display panel whose pixelsy^e driven by 
active elements, for erasing a display^ image on said 
liquid crystal display panel when a power source of a 
main body of said liquid crystal display device is turned 
OFF, comprising: / / / 

power source/ OFF d^ectin^ means for detecting 
whether the power /souz;<fe of the/ main body of said liquid 
crystal display device is turned OFF or not; 

panel power maintaining/ means for supplying power to 
said liquid crystal dispLay panel for a certain period 
after the power source off the main body of said liquid 
crystal display device /is turned OFF; and 

erasing means fc/r lighting up said liquid crystal 
display panel entirely on a saturation voltage of liquid 
crystal and subseqjAently shutting off said liquid crystal 
display panel entirely using the power supplied from said 
panel power maintaining means source when said power 
source OFF detecting means detects that the power source 
of the main body of said liquid crystal display device is 
turned OFF. / 




An erasing device for a liquid crystal/;;;aisplay 
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The erasing device for a liquid crystal/display 
image of Claim 34, wherein said erasing means d6.ves said 
liquid crystal panel to apply a voltage whiA turns OFF 
said liquid crystal to said liquid crysyd when turning 
OFF said liquid crystal display pane/ entirely after 
lighting up said liquid crystal disp;4y panel entirely. 




The erasing device for ^ liquid crystal display 
image of Claim 35, wherein saidyferasing means outputs (1) 
a gate driving signal which Sequentially turns ON gate 
lines to turn ON the active/ilements per gate line for a 
certain period not shorta^ than one vertical period by 
means of a gate driver a^ (2) a first video signal which 
lights up said liquidy^rystal display panel entirely by 
means. of a source driver during said certain period, and 
after which said Erasing means outputs (3) the gate 
driving signal whi^h sequentially turns ON the gate lines 
to turn ON the y4ctive elements per gate line for said 
certain period/ not shorter than one vertical period by 
means of saicT gate driver again and (4) a second video 
signal whicl/ shuts off said liquid crystal display panel 
entirely ^ means of said source driver for said certain 
period. 



The erasing device for a liquid crystao/display 
image of Claim 35, wherein said erasing means ^includes : 

a gate side compensating means for outputting a gate 
driving signal which .turns ON the active e24ments on all 
gate lines concurrently in a vertical ret^ce line period 
within one vertical period by means of / gate driver; and 
a source side compensating mea^s for output ting a 
video signal which shuts off said ^quid crystal display 
panel entirely by means of a source driver, said video 
signal being in sync with s^id gate driving signal 
outputted from said <&ate side /compensating circuit, 

said erasing mdans ligi/ting up said liquid crystal 
display panel entirJ^ly dur,^^ the vertical retrace line 
period. 

<Z, The erasing device for a liquid crystal display 
image of Claim 35, v/herein said erasing means includes: 

gate side compensating means for outputting a gate 
driving signal which turns ON the active elements on all 
gate lines concurrently over a vertical retrace line 
period withi^ one vertical period by means of a gate 
driver; anc 

sourofe side compensating means for outputting a 
video signal which lights up and subsequently shuts off 
said ]/quid crystal display panel entirely by means of a 



source driver, said video si 
gate driving signal. 



ignal/being in sync with said 



3y9^. The erasing de^i'ica^ for a liquid crystal display 
image of Claimf 3 7 /furtiher comprising video signal 
distributing mearfe^ for distributing a composite multi- 
color video signal intoT a plurality of mono-color video 
signals, wherein said /source side compensating means is 
provided to an inibut side of said video signal 
distributing means ffcr each color. 



40. An ei^sing device for a liquid crystal display 
image, providedVn a liquid crystal display device having 
a liquid crystal display panel whose pixels are driven by 
active elements, fV erasing a display image on said 
liquid crystal displaV panel when a power source of a 
main body of said liquid\crystal display device is turned 
OFF, comprising: 

power source OFF deleting means for detecting 
whether the power source of the main body of said liquid 
crystal display device is turn&d OFF or not; 

panel power maintaining meahs for supplying power to 
said liquid crystal display panel\ for a certain period 
after the power source of the mainNbody of said liquid 
crystal display device is turned OFF;\and 
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erasYng means for shutting off said liquid crystal 
display paiael entirely by driving said liquid crystal 
display pan^ to apply a voltage which turns OFF said 
liquid crystals, to said liquid crystal using the power 
supplied from s^d panel power maintaining means source 
when said power s\urce OFF detecting means detects that 
the power source of\the main body of said liquid crystal 
display device is turWd OFF. 

41. The erasing deviSce for a liquid cirystal display 
image of Claim 40, whereiAsaid erasing means outputs a 
gate driving signal whi\h turns ON gate lines 
sequentially to turn ON the active elements per line by 
means of a gate driver, s^d erasing means also 
outputting a video signal applied Vo pixel electrodes and 
an opposing electrode signal appMed to an opposing 
electrode of said liquid crystal p^el by means of a 
source driver and an opposing electrode signal control 
circuit, respectively, both said video Nsignal and said 
opposing electrode signal being applied a^ said voltage 
which turns OFF said liquid crystal. 



The erasing dev^e f< 



image of Claim 40, whe< 



liquid crystal display 
lid erasing means outputs a 
gate driving signal which/turns ON the active elements on 
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all gate lines boncurrently by means of a gate driver, 
said erasing meais also outputting a video signal applied 
to a pixel electlrode and an opposing electrode signal 
applied to an opposing electrode of said liquid crystal 
panel by means bf a source driver and an opposing 
electrode signal cbntrol circuit, respectively, both said 
video signal and Isaid opposing electrode signal being 
applied as said T^oltage which turns OFF said liquid 
crystal . 




The. erasing device for a liquid crystal display 
image of Claim 40, iherein said erasing means outputs a 
gate driving signal With a fixed power source potential 
supplied from a gatk driver to all gate lines, said 
erasing means also outputting a video signal applied to 
image pixels and an opbosing electrode signal applied to 
an opposing electrode \of said liquid crystal panel by 
means of a source drive* and an opposing electrode signal 
control circuit, respectively, both said video signal and 
opposing electrode signil being applied as said voltage 
which turns OFF said liquid crystal. 



The erasing devicV for a liquid crystal display 
image of Claim 40, wherein: 

a switch of the power Wource of the main body of 



/ 
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said liquid cWstal display device outputs a judging 
pulse every tim4 being manipulated; 

said power Wee OFF detecting means detects that 
the power source \f the main body of said liquid crystal 
display device is \umed OFF upon input of said judging 
pulse while the maiA^body of said liquid crystal display 
device stays ON; and 

said panel power ri^intaining means turns OFF switch 
means after a predetermiUd period has passed since said 
power source, detecting \eans detects that the power 
source is turned OFF, said Litching means being provided 
on a main power source lineXfor supplying power from a 
main power source of the main \^ody of said liquid crystal 
display device 



